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Abstract
Recent Monte Carlo results [Phys. Rev. E 61 (2000) 6330] for the
one-dimensional reaction–diffusion process A + B → 2B and B → A
lead to the correlation length exponent estimate ν = 2.21± 0.05. In a
comment on our work [cond-mat/0007366] the exact value is claimed
to be ν = 2. We reply that the arguments advanced fail to substantiate
this claim.
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We recently considered [1] the two-species reaction–diffusion process A+
B → 2B and B → A, which conserves the total particle density ρ. At a
critical density ρ = ρc there appears a phase transition from a stationary
state with only the A species present to one with a nonzero B density. When
ρ→ ρc the correlation length is believed to diverge as a power law with an
exponent ν. On the basis of Monte Carlo simulations we estimated, among
other things, that ν = 2.21 ± 0.05. In a comment on our work Janssen [2]
claims that the exact value is ν = 2.
The author’s argument invokes material from several papers [3, 4, 5],
some coauthored by one of ourselves. It exploits the symmetries of a trun-
cated action and the fact that perturbatively in ǫ = 4−d the truncated terms,
which are quartic in the fields [4], are irrelevant under renormalization. It
then leads to ν = 2/d in dimension d, valid to all orders in ǫ.
The argument is of a well-known kind. It deserves to be advanced, but
it is certainly not decisive. The reason for that is simple and also well-
known. We simulated the full action [1], which due to the quartic terms
breaks the relevant symmetries; these symmetry breaking terms become
na¨ıvely relevant below dimension d = 2. Unless it can be shown how they
fare under renormalization, the argument of Ref. [2] is very different from a
proof. The value ν = 2 is exact only if one believes an unverified assumption.
Therefore our Monte Carlo results and the theoretical arguments in favor
of ν = 2 will have to coexist awaiting further investigation. The present
Monte Carlo data, in the absence of further theoretical guidance, at best
provide some rough idea of how large the corrections to scaling would have
to be if ν were equal to 2. On the analytical side a careful analysis of
the symmetry breaking terms is required before any firm statements can be
made.
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